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Severa 'Ide ewscnar oL values, obtained by correlation with

published data, are presented in this report* Additionally, there are 35

secondary logL6 vae from data obtained experimentally on Apiezon L, by

the gas hromatographic method and 26 new logL1 aue eerie

directly on hexadecane. These are all collected in Section 1.

Now that we have an extended met of rase have repeated the

regressions on the laffort date set f aom I9 *lutes, to obtain final

equations in termse of the p tar& 9 29 2 an r hr

still remains the la that a positive, statistically significant

coefficient of is found for liquid phases oftat b e no acidic

property. A start has been made on replacing the(> 2  formalism by the

dipole moment, and regressions on this basis are set out in Section 2.
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S ICT ION I

In the previous reports, we started to examine the characterisation of

these equations in which solute dipole moment eould replace s~ 2 in

atos 1 and (2), the sout paaetr a 6,x a n
equaton. ~J (, -, 2' 29 029 V2  a

1OL6
l L. Although we have found, in practice, that equation (2) nearly

always yields better results than does equation(l), there is one drawback

to the met of equation (2). Parameters 6, xx, aand P2 are now known for

literally hundreds of solutes and parameter estimation rules can be

constructed so that further values can be deduced. The V2 parameters in

equation (1) can be taken as either the intrinsic volume V, or the

characteristic volume V,', either of which can be calculated for any solute

of known chemical structure. Hence equation (1) can be applied to a vast

range of solutes. Unlike equation (1), equation (2) is restricted to

those solutes for which logL.1 value. are experimentally available (240)

or for which values can be estimated, that is a total of not move than
300. Although this is a rether large data base, it is much loe than that

for the other parameters in equation (1) and (2). Hence the drawback of

equation (2) is that lack of data on logL6 values will restrict the use

of this potentially very useful equation.

Sp-C+89 . b.0 2  +m.V 2  (1)

Sp 0 C +~ O.2 3' + 6. b.02  + 1.10SL16 (2)

The purpose of the first part of this report is to tabulate several

A, bhundred new IogL6 values obtained from secondary sources and to sbow bow

1 A,
rn.,IJA

24--.i



Cheap aecomdary values have been obtained. Additionally, we have carried

on with our program of determination of logLt 6 valuea directly. A@ af

cesmlt of Chis activity, we now have available som 700 logLt 6 values thus

bringing the log L16 data base up to or exceeding the Level of the data
base for the other parameters in equations (1) end (2).

---- --- ---
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Correlation of pulisihed retention data in the form of log relative

retention times, retention indices (1), or log retention volumes with

obtained.

F
log (relative retention time, or volume) 1 .1*gLL6 + CONSTANT (1)

or alternatively:

I -l.logL1
6  *CONSTANT (2)

Using the coefficient I and the constant, secondary values of log L16 (that

is values which are not directly measured on hexadecane at 298K) can be

calculated. The values obtained can be assumed to be fairly accurate if a

number of conditions are met:-

a) The correlation of log L6 and the published date must be good,

000.99, and the standard deviation mst be low.

b) The published chromatographic data must be measured on a non-polar

hydrocarbon stationary phase, similar to heasiemmw.

e) The data be* to allI be masurid at the sae temperature and

preferably be as near to 298.151 as possible.

is L osful to carry out a prolisimery plot by band of data spinet



IogL1 6, to show compounds which are outliers, or to show if different

correlations are needed for different classe, of compound. For example,

two separate equations were set up for retention indices (1) on Apiezon L

at 40O*C, see Table 3 and 4.

In a number of cases, outliers were observed on plots of retention data

against logLt 6 and were further examined as follows. For a homologous

series, or for a series of structurally related compounds, plot, of logLt 6

against logP or of retention data against logP are always excellent

straight lines, where P is the solute vapor pressure at 298K. Use of

these logP plots showed in all cases examined that the retention data as

reported were inaccurate (possibly due to trivial errors such as

misprints, etc;).

The logL6 values are presented in Tables as follows:-

166

Table 2 Secondary logL6 values from experimentally determined

retention times on Apiezon L at 298K.

Table 3-10 Secondary logL6 values from published data.
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log L vauawere determined on hexadecane in exactly the ese way as

that described in Progress Report t, at 298.15 on a stationary phase of

hexadecane by the gas-chromatographic method. Results are given in-

Table 1.

Relative retention times were determined on Apiezon L at the standard

temperature of 298.15K. A short column was used of length 50 cm and

internal diameter 2 me, containing 252 141W of Apiezon L on chromosorb WIIP,

and relative retention times were obtained for other solutes using a flame

ionisation detector. Log (relative retention time) vas correlated against

lO&L1' and secondary logL16 values are given in Table 2.
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?ABUB I Furtber values of loGSL. Obtaiaed on besadeeama at 298K.

isoprene 2.086

2-butyn* 1.856

I-bromopentane 3.6LL

I-xodob'itane 3.573

I ,3-dichioropropane 3.194

1,4-dichlorobvitane 3.775

benzyl bromide 4.283

phenyl acetylene 3.715

4-chlorotolmiene 41* 94

trans-D-nitrostyrfle 3.181

furan 1.830

fuarfural 3.262

bentayl acetate 4.991

valeronittile 3.057

2-Me-2-bzteaol 2.630

3-Ne-l-butenol 3.011

cyc lopentanol 3.270

allyl alcohol 1.960

crotyl alcohol 2.610

pentaf 1.orophenol 4.330

4-f luorophenol 3.904

thiophene 2.784

2-Ne-thiophene 3.302

2 ,5-dile-tbiaphene 3.606

thiophonol 4.1t8

dimetbyl diasnlphide M.12

't~x~$* N



IIA5IS 2 SCoasdary Vale" or W. f rom Apieu L at 298K

(empriwael ly detersimd).

Correlation equation: log (Relative Retention Time) -1.037 LogL1 6 
-3.705

r -0.9949 ad -0.09 n 23

2-octene 3.59

1-dec*80 4.42

1,2,3,4-tetrafte-bentene 5.15

N,N-diethylaniiine 5.38

i-buatyl ether 3.42

2,6-di~e-anisole 4.64 di-i-Pr-sethylphoaphonote 4.61

o-ieopropyl-t-b'itylf luoro-

3-Ke-2-bsstanone 2.66 phoaphonate 4.08
2,4-diNe-3-pentanone 3.32 di-i-Pr phosphite 4.37

3-nonanone 4.73 triethyl phosphate 4.75

5-nonanone 4.64 2-chioroethylethyloulphide 4.01

2,6-di~e-4-hoptanone 4.18 2-chloroethylpropyloulphide 4.44

2-chloroethylbsitylatilphide 4.89

uethyl-trimethylacetate 2.91 t-Bu2S2  4.85

"nthyl-2-methylbutanoate 3.*22

diethyl malonate 4.37

diethyl imethylealonate 4.50

diechyl othylualonate 4.85

diethyl suecinate 4.89

dimetbyl glutarate 4.69

diethyl fusurate 5.01

2(-dimethylanino)ethyl methacrylate 4.59

dimtbyl cbloronalonate 4.26

diethyl eblocosalonate 4.88

ethyl acetoecetate 3.84

methyl cyanoacetete 3.53

ethyl cyanoeetate 3.85

f 4-
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TMIZ 3 seconidary values of tOL6from Apiesom L at 4031 (raf. 0)

Correlation equation 1/1000 a 0.202 EnSL1 + 0.071

r -0.9977 ad -0.012 n -

2-Me-l-butene 2.12 2-he-l-propyl propanoate 3.65

3-Me-l-bsatene 1.87 2-Ite-2.propyl propanoate 3.24

2-He-2-butene 2.25 pantyl propanoate 4.35

trans-4-Re-2-pentene 2.42 3-he-1-butyl propanoate 4.17

cis-4 -He-2-pentene 2.42 propyl butanoate 3.81

isoprene 2.19 2-propyl butanoate 3.48

butyl butanoate 4.30

diamyl ether 4.86 2-butyl butanoate 3.99

2-Ke-l-propyl butanoate 4.10

5-Ne-2-hexanone 3.67 2-ke-2-propyl butanoate 3.68

2,4-di~e-2-pentanone 3.39 pentyl butanoate 4.79

5nonanone 4.77 3-IRe-l-butYl butanoate 4.61

2,6-difte-2-beptanone 4.28 methyl isobutanoate 2.67

6-undecanone 5.74 ethyl isobutanoate 3.08

propyl isobutanoate 3.56

propyl forsate 2.49 2-propyl isobutanoate 3.23I2-propyl formate 2.25 butyl isobutanoate 4.07
2-butyl formate 2.77 2-butyl isobutanoate 3.752-elpoy omt .3 2heIpoy sbtnae 38
2-Me-2-propyl format. 2.3 2-tMe-1-pcopyl isobutanoate 3.88

pentyl formate 3.54 pefltyl isobutanoate 4.54

3-Ne-l-butyl formate 3.35 3-Re-l-butyl isobutanoate 4.37

2-butyl acetate 3.07

* 2-Me-l-propyl acetate 3.18 nitropentane 3.56

2-Ne-2-propyl acetate 2.80 nitrohexane 4.08

* 3-Ne-1-butyl acetate 3.70

propyl propanoate 3.37 propionitrile 2.24

2-propyl propanoate 3.03 butanonitrile 3.04

2-butyl propenoate 3.53 pentanonitrile 3.56

~ I...hexanonitrile 4.08
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' - 0.99 a .09 n-2

He cclobptan 3.7
Mecclotne42

e * 0.9919 ad 5.3 0.019oo~n 4.0 2

Nacycloocane 4.72 pclvtlee4L

cyconodecn 4.53 p-dihl bromidzee 4.40

cycldecaLn 4.96 o-chlomotoluene 4.14

cyclaienene 5.45 a-croooluene 4.53

cyclodoeene 5.72 p-chootoluene 4.54

1-lcyclopentene 2.45 m-dbontolene 4.58

cycloheptene 3.50

1-1e-1-cyclobexene 3.37 ethozybentene 4.14

cyclooctene 3.93 tetrahydropyran 2.99

I-Ne-1-cycloheptene 3.78

I-Me-l-cyclooctene 4.25 phernylacetaldehyde 4.27

chlarocyclopentane 3.36 a-tolueldehyde 4.48

chLotocycloboxane 3.84 p-tolualdehyde 4.52

chlorocycloheptane 4.43 salicylaldehyde 4.75

chlorocyclooctane 4.96

bromocyclopentane 3.77 cycloheptanone 4.19

broinocyclobexane 4.25 2-Ne-cyclohexanone 3.90

bra cyclohaptane 4.79 3-Ne-cyclohexanone 3.92

bromocyclooctane 5.20 4-Me-cyclohexanone 3.95

ritrocyclohexane 4.49 cyclooctanone 4.62

P-cumen, 4.36 I-Ph-2-propanone 4.55

2-Sr-l-phtnyt ethane 5.05 I-Ph-2-butanone 4.93

napthalene 5.22 I-Ph-3-butanone 5.05

anthracene 5.78 propiophenone 4.82

K 1luorobensene 2.86 butyrophenone 5.13



continued

ThIE 4 Continuad

a-dichlorobenzene 4.39

o-nitrotoluene 4.78

4-nitrotoluene 4.97

p-nitrotoluene 5.02

phenylacetonitrile 4.55

I-Me-cycLopentanol 3.22

i-14e-cyclohexanol 3.67
I-Me-cycloheptanol 4.19

1-he-cyclooctanol 4.65

I-Ph-eithanol 4.33

2-Ph-ethanol 4.52

3-Ph-l-pcopanol 5.00

2-Ph-2-propanol 4.46

L4r__



TM LE 5 secondary value* of IoaL"6 fro, Squalafte (corrected to 298K

(ref . 2)

Correlation equation: 1/1000 - 0.203 log!.1 6 
+0.059

r a0.9993 ad -0.004 n -26

trans-2-pentene 2.1.8 5-Ke-1-hexene 2.91

3.3-diNe-1-butene 2.20 2-Me-trans-3-hexele 2.90

cis-2-pontene 2.19 4-Me-cia-2-hexele 2.93

2-Ne-2-butene 2.24 4-Me-trans-2-hexefle 2.94

4-14e-l-pentene 2.41 4-Ke-l-hexene 2.94

j3-Me-l-pentene 2.42 1,1-di~e cyclopentane 3.01

4-no-cis-2-pentene 2.44 3,4-diNe-cie-2-pentene 3.01

2,3-dift.-l-butele 2.45 1-cis-3-di~e cyclopentane 3.05

4-Ke-tran.-2-pentene 2.48 2-Me-1-hexene 3.05

2-Ne-1-pontene 2.56 1-trans-3-di~e cyclopentane 3.07

cia-3-bexene 2.63 1-heptene 3.07

2-Et-l-butene 2.63 2-Et-l-pentene 3.07

trans-3-hezene 2.63 L-trans-2-diNe cyclopentane 3.09

trons-2-hezene 2.65 trans-3-heptene 3.10

4,4-dife-1.-pentene 2.68 cis-3--heptene 3.11

2-14e-2-pentene 2.65 2-fte-2-hexene 3.1.2

3-Ke-cis-2-pentene 2.67 3-Ne-cis-2-hexene 3.12

ciu-2-hexcene 2.68 3-tt-2-pentene 3.14

3-Me-trans-2-pentele 2.73 trans-2-heptene 3.15

3,3-diNe-.-pentele 2.78 2,3-diMe-2-pentene 3.17

2.2.3-trihe-1-butene 2.79 cis-2-heptene 3.1.7

2,3-dime-2-butele 2.78 2,2-di~e-cia-3-hexene 3.23

4.4-diNe-cia-2-pefltene 2.83 L-cia-2-diNe-cyclopentane 3.24

3.4-diNe-1-pentene 2.84 2,2,4-triNe-2-pentele 3.23

2.4-di~o-l-pentele 2.84 2,2,3,3-tetroMe-butane 3.25

2 ,4 dime-2-pentene 2.87 1,1,3-triNe-cyclopentone 3.25

3-Ne-1.-hexene 2.88 2,2-difle-hexane 3.25

V continued



TAB 12 continued

3-9t-1-pentene 2.89 Et-cyclopentane 3.30

2,3-diNe-L-pentene 2.90 2,5-diNe-hexane 3.29
2,2 ,3-trike-p~ntane 3.32 isopropylcyclopentene 3.68

2,4-dike-hezane 3.31 cis-2-octene 3.65
L-trans-2-ciu-4-trifte-cyclopentane 3.34

3,3-diNe-hexane 3.35 2,3,5-ctriNe-hexane 3.70

l-tranu-2-cia-3-trifle-cyclopentane 3.37 2,2,3,4-tetra~e-pentane 3.72

2,3,4-tri~e-pentane 3.4.0 I-Me-cie-2-gt-cyclopentane 3.73

2,3,3-triKe-pentane 3.4.2 2,2-di~e-3-Et-pentane 3.73
1,1,2-criNe-cyclopencene 3.43 2,2-diNe-heptane 3.72
2-HO-3-St-pentane 3.44 2,2,3-trihe-hexane 3.74
2,3-di~e-hexane 3.45 1-cia-2-diNe-cyclohexane 3.76

1-cie-2-trans-4-triNe cyclopentant 3.49 2,4-di~e-heptane 3.75
3-Me-3-Et-pentane 3.50 Et-cyclohexsn* 3.79
2-Ne-heptane 3.48 Pr-cyclopentane 3.78
2,2,4,4-tetraMe-pentane 3.50 4,4-diNe-heptane 3.77
3-Et-hexane 3.51 2-Me-4-Et-hexane 3.77

3-ft-hepeane 3.31 2,6-dife-boptane 3.78
1,1-di~e-cyclohexans 3.55 1.1,3-trihe-cyclohexane 3.82

1-trans-4-diMe-cyclohezane 3.55 1, L, L-trihe-cyclohemane 3.62
2,2,5-trihe-hexane 3.53 2,4-diNe-3-Et-pentane 3.81

1-cio-3-difle-cycloboxane 3.55 2,3,3-triNe-hezane 3.82

1-octene 3.55 3,5-difte-heptane 3.81
1-st-trans-2-Ne-cyclopentene 3.58 3,3-AiMe-heptane 3.82
I-Me-l-St-cyclopentane 3.59 2,5-diNe-heptane 3.81
2,2,4-triNe-hexane 3.58 2-N.-3-St-boxane 3.85
trans-4-octene 3.57 2,3,4-trike-hexane 3.6

cis-3-octons 3.59 2,2,3,3-tetraMe-pentane. 3.88
cis-4-actene 3.58 3,3,4-tri~e-hexaae 3.89
1-cia-2-cia-3-triNe-cyclopentane 3.63 3-Ne-3-St-hexant 3.89
L-tcalm-2-diNe-cyclohexane 3.63 2,3,3,4-tetraMe-pentane 3.91
teans-3-actene 3.60 3-ne-4-Et-hoeane 3.90

t-i--ieccoeee3.64 2,3-di~e-beptane 3.91

continued



T*3I 5 Continueed

1-trans-3-diNo-cyclohexane 3.65 3,4-dike-heptane 3.92
trana-2-octene 3.64

4-Et-beptane 3.93

2,3-difte-3-Et-pentone 3.97

4-He-octane 3.95

2,2,4-triKe-heptanke 3.99I
2-Me-octane 3.97

3-Elt-heptane 3.98

3-Mo-octane 3.99
I-nonefte 4.05
cis-4-nonene 4.06

trana-4-nonene 4.06

cis-3-nonene 4.07
trans-3-nonene 4.08

3,3,5-triNe-heptane 4.15
cie-2-nonene 4.13
trans-2-nonene 4.12

Secondary value. from reult* On S90alan. (ref. 3)

n-butyl nitrate 3.19

n-pentyl nitrate 3.63

.. ~ ~.4
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TMIiz 6 .ocomiary ves si ag fromtc* C9751 76- corrected to 343K

Correlation equsation: 1/1000 m 0.205 Ingl.16 *0.072

rO- .9953 ad .017 n -68

2,2-dji~e-hexane 3.14 n-DecCl 5.66
2,3-diNe-hexane 3.36 n-PrBr 2.64
2,4-dife-bexane 3.21 n-Pegr 3.64
3,4-diNe-hexane 3.42 n-Kexlr 4.13
2,3,4-trike-pentane 3.34 n-Keplr 4.60
2,2-diKe-haptane 3.61 n-Octgr 5.09
2 ,2,4,6,6-pentaxe-b~ptane 4.42

1-nonena 3.96 n-Nonlr 5.56
I-decene 4.44 n-Dec~r 6.04
1-andecene 4.93 n-Fri 3.16
I-dodecene 5.41 n-BUI 3.64
1-tc~decene 5.90 n-Pel 4.13
I-pentyne 2.01 n-IHexI 4.62
1-baxyne 2.51 n-Rept 5.09
1-beptyne 3.00 n-Octl 5.60

1-occyne 3.48
1-nonyne 3.96
1-decyne 4.4.4 NeO 4.80
cyclodecane 5.19
cycloundecane 6.05 beptyl acetate 4.73
cie-bydrindeno 4.51 octyl acetate 5.20

* rana-bydriadane 4.35 nontyl acetate 5.68
cis-decelia 5.06

* trans-decalin 4.87 2-undecanone 5.64
totralin 5.25

mapthalene 5.34 n-StiNG 3.33
asulene S.8" nt-Pe" 3.62

continuedi

fy-~ 
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T*BL 6 coimged

n-texCl 3.71 n-UexNO2 43

a-UOPCl 4.21

n-OctCl 4.70 n-PrCN 2.51

n-NonCI 5.17 n-BuCN 3.01

n-PeCN 3.50

n-MOxCN 3.98

n-HepcN 4.48

n-OctCN 4.97

n-MonCN 5.46

n-DocCH 5.94

2,4-diNe-pyridine 4.05

2,5-di~o-pyridine 4.05

2 ,6-diKe-pyridine 3.86

3,4-di~e-pyridine 4.36

3,5-dlX@-p"ridin& 4.25

2-Et-pyridine 3.90

3-St-pyridine 4.13

4-It-pyridine 4.14

2-Pr-pytidine 4.31

4-Pr-pyridine 4.57

4-t-so-pytidine 4.75

2-Ne-2-butanol 2.56

2-Me-2-boxonol 3.46

2-pe-2-hoptanol 3.94
2-Me-2-ectenol 4.43



?*LI 7 Secondary values of WgL 1  tre 4iesse K corrected to 333c

(ref . SaOud')

Correlation equation: 1/1000 - 0.196 togL16 . 0.08t

r -0.9995 sd 0.006 n -19

ilaml~l3.36 EtsIacyl 6.98

tert-ayS 3.16 PrSDU 4.48

liaiSE 4.22 PriPe 4.96

NepSE 4.72 PrSHex 5.45
NonSli 5.89 PrSI~ep 5.94
AllyISK 2.51 PrSoct 6.43
n-Pr2S 4.12 PrSNonyl 6.92
i-Pr2 S 3.60 BuSPe 5.43

Iu2S 4.95 BuSHex 5.92
t-Su2S 4.16 BuSliep 6.41

AmS5.91 Busoct 6.90
i-au 2S 5.54 PeSmex 6.40

Nex 2S 6.88 PeSliep 6.90
fluSli 3.75 PeSOct 7.38
NeSPe 4.14 KtS~e 2.73
NexS~e 4.63 NeSPr 3.24

N~epS~e 5.13 zs24.21

KeS~ct 5.62 n-Pr2 S2  5.12
NeSNonyl 6.12 i-Fr2S2  4.67

NeSkecyl 6.61 n-BU2S2  6.03
N*Sthkdecyl 7.11 i-Bu2S2  5.57

* leSDbdecyl 7.60 t-Bk2 32  5.17

as 3.54 t-ain282  6.26
skset 4.03 tetrehydrothiophene 3."4

ueSPe 4.52

leS~ex 5.01

ltSflep 55
etlOct 6.00

UtImonyl 6.49

~44 *~e.77
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?*RlZ ~ ~ ~ ~ ~ ~ 1 SSedayvle.1Igleasro Squelamte at 353l (rot. 7)

Correlation equaation: to& Relative Retention Volume -0.74. LogL'6 -2.304.

r 0. 9984 ad .037 n 38

2,5-dit~e-5-hexadiene 3.38I

cyclohexadiene 2.92

diallyl 2."4

m-pinene 4.20

O-Pinene 44

tricyclene 4.15

casphene 4.24

myrcene 4.40
3A -carene 4.55

dioxane 2.84

methyl propargyl ether 2.04

dimethylethinylcarbinol methyl-

ether 2.46

dimethylethinylcarbinol 2.19

diacetyl 2.20

allylacetone 3.17

propyl formate 2.42

isopropyl formate 2.21

* isobutyl acetate 3.14

tert-butyl acetate 2.81

* propyl propanoate 3.32



IMUB'9 Iee..aty vale" of L 1 0 from Octeceae at 353.35K

(rot. 3)

Correlationi equation: ZogY0 - 0.729 105L16 .1

C -0.9994 ed 0.03 n -32 -01

furfurat 3.29

crotonaldehyd. 2.57

2-Me-propanal 2.15

vinyl acetate 2.22
3-Me-1-butenol 3.01



?ABU to Secondary valus of aLt fron C9781 76 at 393K (rat. 9)

Correlation equation: 1/1000 - 0.201 logLt6 *0.082
r -0.9948 ad 0.018 n -35

l-octyne 3.51
cis-hydrindane 4.71
cis-decatin 5.29
1-cblorotiexane 3.793

1-bromopentane 3.73

I-iodobutane 3.77

2-undecanone 5.73

l-cyanopropane 2.27
1-eyauiobsacane 3.05

2-Ke-2-beptanol 3.99

Secondary valuesa of [ogL16 from results on Squalane at 333K (ref 10)

ally! iodide (l-iodo-2-piopene) 3.01
ally! cyanide (l-cyano-2-propene) 3.34

cyclobexene 2.97



lain it Ua..udary values. of DL6from Mmflpad~caa at 318.tSK

(aef t0)

Correlaion equation: log06V 0.895535 losL16 - 0.007886

r -0.9974 n -29

trans-2-boxens 2.664 1-chloropropaoe 2.202b
cia-2-hesefte 2.668 1-brosopropant 2.605

trans-2-beptene 3.151 1-iodopropane 3.099

cis-2-beptene 3.168 1-cbloro-2-uoChylpropene 2.566
trans-3-boptene 3.095 2-bromopropane 2.391

cis-3-beptene 3.104 2-bromobistan. 2.933

4-nothyl-l-penteae 2.398 1-browo-2-uechylpropane 2.961

2-notbyl-2-pentene 2.552 2-broso-2-methylpropane 2* 1 b

3,3-disethyl-1-butene 2.185

2-uetbyl-l-hoxone 3.045

5-methyl-l-hexene 2.906

4,4-diwetbyl-1-pentene 2.681

b Revised values

31I
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(ref 1)

Correlation equation: [OIL" * 0.005046451 - 0.36018

1,3 - cyclopentadiene 2.25b

2-methyl 2.77-' 2-n-nonyl 6.72
1-methyl 2.79 1-n-nonyl 6.73
S-methyl 2.88 2-n-decyl 7.22
2-ethyl 3.28 1-n-decyl 7.24
I-ethyl 3.30 emo-dicyclopentodiene 4.58
5-ethyl 3.40 endo-dicyclopentadiene 4.59
2-issopropyl 3.58 I-methyl-l-cyclopentene 2.88
1-isopropyl 3.59 l-ethyl-t-cyciopentene 3.39
2-n-propyl 3.73 1-n-propyl-l-cycbopentefte 3.84
l-n-propyl 3.75 1-n-beityl-l-cyclopentene 4.34
S-n-propyl 3.84 1-n-pentyl-l-cyclopentene 4.83
2-igobatyt 3.98 1-n-hexyl-l-cyclopentene 5.32
1-isobacyl 3.99 1-n-heptytl-cyclopentene 5.82
2-n-butyl 4.23 1-n-octyillcyclopentene 6.32
I-n-butyl 4.25 3-sethyl-i-cyclopentene 2.67
5-n-butyl 4.34 3-ethyl-l-cyclopentene 3.23
2-n-pentyl 4.71 3-n-peopyl-l-cyclopentene 3.72
l-1u-pentyl 4.73 3-n-beityl-l-cyclopentene 4.22
5-n-pentyl 4.81 -npentyl--cyclopentene 4.72
2-n-hozyl 5.21 3-n-hexyl-l-cyclopentene 5.28
I-n-hexyl 5.23 3-n-hepty1-l-cyclopentene 5.72
5-n-hexyl 5.32 3-n-octyl-l-cyclopentenke 6.23
2-n-beptyl 5.71

1-wi-heptyl 5.73
5-wi-heptyl 5.82

2-wi-ocytl 6.21
1-wi-octyl 6.23
5-wi-octyl 6.32

a Corrected from 337.15K by the given valises of d1/dT
b Compare our origial value of 2.222 (data base)

C Valusac for alkyl-t,3-cyclopetedienes
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~to : ou pevou:rprtweexmie the extensive GLC data of Lsffort,~ and

now have amc lagrprmtrdtbaeadstotequations for 189 out

of the 240 solutes. The present regressions include solutes containing most

of the simple functional groups, and it is now unlikely that any further

regressions, ilb usatal different. Equations are given in terms of

lo&L 1, where Ll is the Ostvald solubility coefficient relative to n-decone.

logLI *c +d.6 + s. &a +b.02 + l.logL 
16 (1)

Results are given in Table 1. The correlation coefficients are not as high as

usual, but it should be remembered that the regressions include data for

solutes such as carboxylic acids, thiols, sulphides, etc that are not

generally included. However, the sign and magnitude of the coefficients all

make generally good chemical sense, with the exception of the b. 2 term. None

of the phases, with the exception of zonyl Py, are hydrogen-bond acids, and

heooe the b-coefficient should be zero. for TCIF, DIGS, and possibly for

pelyphemyletber, the b-coefficient is nonzero, as can be seen from the2

confidence levels shown in Table 1.

In order to resolve this, and also to attempt to separate the dipolarity and

polarisability contributions in the We term, we have now embarked on a

detailed analysis via equation (2)

logLI - c + p.F 2 +4.1 ~ 2 +a 2 + 2 + .lo&L 16(2

to this equation, the solute dipole moment, mi, replaces 2P~ and a new

pae ter P2 replaces 6 2- Our method is to construct equations for a series

of solutes for which we expect P2 to be zero, namely a series of simple

alipbatic solute. with single dominant dipoles. Then using the resulting

coefficients of c, q, a, b and 1, it is possible to heck-calculate the p.?2
term for ay ether solute (eg aromatic*, helogenated solutes) aod then to

emmetne the dependence of p on solute type.

~ ~ Uth equations we hae constructed are set out in Table 2, in terms of our sew

equation (1). Results are quite encouraging. Thus for the four phases gives,



V

all of which have no hydrogen-bond acidity at all, the correlation constants

are excellent without the necessity of inclusion of the b.0 2 term (compare

Table I with Table 2). We can now use these regression in Table 2 to back-

calculate the P.P2 term in equation (2) for other solutes, taking P2 r-lative

to benzene, P2 a 1.0. We find quite reasonable values, viz for example:

benzene 1.0

toluene 0.83

o-xylene 0.99

mesitylene 1.02

anisole 0.89

m-nitrotoluene 0.48

benzonitrile 0.33

thiophene 0.86

We need further iterative calculations, but there is good hope chat by using

equation (2), not only can we provide equations that have the chemically

sensible value of b - 0, but that will also have much better fits to the

data. In Table 2, the regressions must be quite close to the "level of

exhaustive fit". with ad ranging from 0.05 to 0.09 log units.

Now that we have a reasonably full data base, we will apply equation (2) not

only to the Laffort phases, but to other solvent phas- s, and then attempt to

deduce a comprehensive set of p.P2 values.
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